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Advanced 3 Phase Wind Turbine Kit 
Horizontal Axis Modification 

 
This kit is designed for advanced students and is based around a 
model developed and distributed by Ed Lenz at Wind Stuff Now.  Ed 
is a great wind energy explorer and has created a fantastic build 
your own wind turbine kit that couples wiring a generator with a 
wind turbine.   
 
KidWind has added some materials and offers some ideas on how to 
modify this device so it can be used as a Horizontal Axis Wind 
Turbine that you can use to perform blade design experiments. 
 
This kit is not for the faint of heart...it can be challenging to build 
and to understand what is going on.  But if you can build this device 
and understand how it works you will have a leg up on your peers 
because you will understand the physics of the generator and the 
wind.   
 
Good luck...on with the building! 
 
The first part of this document helps you build the VAWT (Vertical 
Axis Wind Turbine) — Savonius device and wire the generator.  This 
was written by Ed Lenz at Wind Stuff Now. 
 
The second part helps you modify the generator into a HAWT 
(Horizontal Axis Wind Turbine) and perform some basic blade 
experiments. 

 



Wind Turbine FAQ 
 
Why won’t my dowels fit into the Tinkertoy hub? 
Sand more!  Or you can cut some slits in the end of the dowel.  If sanding is a pain then 
you should head out and buy yourself some Tinkertoys.  They work great but are a bit 
expensive! 
 
Why are the dowels flying out of the hub? 
You sanded too much!  Add some glue or use screws to hold dowels in place. 
 
Why won’t the rotor spin when I put my turbine in front of the fan? 
Check the orientation of the blades.  Are your blades oriented in the same direction?  Are 
they flat?  Are they hitting the tower? Look at some pictures of old and new windmills to 
get some ideas about how to orient your blades. 
 
Why does the turbine slow down when I attach it to load (pump, bulb, motor)? 
Loading the generator forces it to do work. This makes it harder to push electrons through 
the circuit.  The more load you add the harder  it is for the generator to turn and the more 
torque you must generate from the blades.  The only way to do this is to make bigger 
blades or relocate your wind turbine to a place with higher wind speeds. 
 
Why are the readings on my multimeter all over the place? 
Your readings are fluctuating because the wind coming out of your fan is fluctuating.  It 
can also be caused because your blades are not spinning smoothly.  This can be caused by 
blades that are not balanced, evenly distributed or are causing unequal amounts of drag.   
 
What are the best blades? 
That is for you to figure out! Lots of testing and playing will get you closer to your answer. 
 
Is a fan a good wind source to test with? 
Well, it is the best we have got, unless you want to build or have a wind tunnel handy.  
The wind that comes out of a fan has a great deal of rotation and turbulence.  It isn’t very 
smooth.  While it will still make your turbine spin it is not exactly like the wind outside.  To  
see this turbulence, hold a short piece of thread in front of a fan and move it from the 
center out.  It should head out straight all the time...does it? 
 
Can I take my turbine outside?  Can I leave it there? 
You can certainly take, use and test your wind turbine outside. But unless you have a 
yawing turbine it will not track the wind and may not perform optimally.  To make it work 
well you will have to continually face it into the wind.  I would not leave your turbine 
outside for too long.  It is designed for basic lab tests and not to endure the rigors of the 
outdoor environment! 
 
Based on the power in the wind equation it seems that longer blades should 
make more power.  On my turbine this is not true!!  WHY?? 
The blades on your turbine may be bigger than the diameter of the fan.  If that is the 
case, the extra part is only adding drag so your blades will slow down.  Additionally if you 
poorly design large blades they will have lots of drag near the tips and slow down.  This 
will negate any positive effect of the added length.  Also short blades spin faster than long 
ones, so if you are just recording voltage they will seem better.  Try short blades with a 
load in series and see if they have enough torque to spin.  Many cases they do not! 
 


